
3.2 Toxic Chemical Contaminants
Nat Scholz
Ecotoxicology Program Manager
Environmental and Fisheries Science Division
Northwest Fisheries Science CenterMay 4th, 2015

Photo by Florian Graner



40+ years of toxics research at NWFSC
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Focal area: toxic chemical contaminants
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• > 80,000 chemicals currently in societal use

• Many enter coastal and ocean habitats via accidental spills, direct 
discharge, land-based runoff and atmospheric deposition

• A global threat to protected resources, seafood safety, healthy 
habitats, and sustainable fisheries

• A problem that is growing with increasing coastal development, 
natural resource extraction, severe weather, and shipping

• NMFS will need a national research and assessment capacity for 
toxics to meet current and future conservation challenges



A network of collaboration (FY10-15)
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Ecotoxicology Program core competencies 
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Guiding protected resource conservation
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Case example: 
pesticides in 
west coast 

salmon habitats
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• Sublethal effects?

• Mixture effects (e.g., 
synergism)?

• Interactions with other 
habitat stressors?

• Food web impacts?

• Population-scale effects?



Litigation, research, and consultation timelines
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Case example: major disasters
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bluefin tuna



Case example: major disasters
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Tuna Research & Conservation Center
Collaborative Facility (Stanford and Monterey Bay Aquarium)



Case example: major disasters
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Normal tuna heart cell

individual cardiomyocyte

Crude oil disrupts tuna heart function
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Science, 2014

Arrhythmia in response to crude oil



Case example: expanding stormwater threats

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 13

• What are they?
• How can they be 

effectively minimized?
• Are ongoing efforts to 

reduce impacts working?



Underwater video of an urban outfall
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Time-lapse of a single storm event in Puget Sound (Alki Beach, West Seattle)
Movie by Laura James



Combined sewer overflow, Montlake Cut
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Photo by Blake Feist, NOAA Fisheries
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Urban runoff is killing coho spawners every year
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More than a decade of spawner surveys in Puget Sound, losses often > 80% of an entire fall run



Initial findings and implications for listed coho
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Refined predictive forecasting



ESA-listed salmon: a toxic seaward migration

= Above Bonneville Dam
= Below Bonneville Dam



Key future challenges
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• The laboratory platform for environmental health research (e.g., ‘omics, 
informatics) is evolving more rapidly than most other NMFS science areas

• NMFS science funding for toxics and protective resources is predominately 
reactive; proactive planning for emerging habitat threats is needed

• There is no national-level strategy, or even coordination among FMCs, on 
NMFS science specific to ocean pollution, listed species, and their habitats

• Future demographic trends are clear; coastal watersheds/estuaries will be 
increasingly impacted by toxics, particularly from non-point source pollution

• Much more work is needed to connect the dots between health impacts at 
the scale of individual fish and ecosystem-based management


